We report the results of a study into the links between larval shell morphology and ecology in Recent morphospecies of the neogastropod genus Polystira (Oligocene-Recent) in the Tropical West Atlantic (TWA). Our aim was to identify a suite of morphological characters in larval conchs that can be linked to larval ecology. In addition to measurements of size and number of whorls, this involved evaluation of microsculpture and lip shape using scanning electron microscopy.
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Petrobius also employs such a fast jumping gait, but its longer jumps are used as an escape reaction, rather than for directed locomotion, and are essentially random in terms of their direction and degree of rotation of the body. The mechanism for the long forward jumps in monurans appears to have been modified during the evolution of Petrobius in order to enable the random escape jumps. Trackways preserved preceding, or following on from several T. robledoensis traces demonstrate that monurans used a variety of gaits ranging from very slow and stable gaits following jumps, to fast gaits preceding jumps.
Archaeognathans are the most primitive group of true insects, and the presence of these similar types of jumping behaviours in monurans and machilids suggests that they were a primitive method of insect locomotion. The Soom Shale is an example of a conservation Lagerstatte; a fossil deposit where the exceptional preservation of soft tissues occurs, providing much more information than is typically found in the fossil record. For example, entirely soft-bodied animals are preserved in exquisite detail, allowing a more complete view of community diversity.
Enigmatic fossils from the Soom Shale Lagerstätte, South Africa
As well as fossils such as orthocones, eurypterids, trilobites and brachiopods, the Soom Shale preserves several entirely soft-bodied fossils that are currently enigmatic in affinity.
Enigmatic fossils provide insights into the anatomy and relationships of organisms known only from hard part morphology, or organisms otherwise unknown form the fossil record.
Taxonomy and taphonomy are being employed to assign these fossils to their respective phyla. Results are compared to other Lagerstätten, such as the Cambrian Chengjiang and Burgess Shale biotas, and other groups of extinct and extant organisms.
Preliminary results add several arthropods and a possible medusoid to the list of organisms already identified from this site. Future results should increase this list and elucidate the evolutionary significance of these organisms.
There is a clear bias graptolite fossil record: its vast majority occurs in dark-coloured, welllaminated, organic-rich mudrocks, deposited in oxygen restricted waters beneath the pycnocline. However, certain graptolites, such as Stimulograptus sedgwickii, may be found in demonstrably oxygenated shallow facies, meaning anoxia is not necessary for their preservation. However, graptolites are extremely rare in bioturbated facies, though comminuted fragments may occasionally be found. Detailed examination of the transitions from graptolite-bearing to graptolite-free strata has been undertaken using thin sections and palynological preparations. The presence of a bioturbating infauna, itself a function of sediment oxygenation, appears sufficient to preclude the preservation of graptolites.
In the early Silurian the deposition of graptolitic mudrocks is a function of sea-level. UK successions show that anoxic intervals, i.e. periods precluding the presence of burrowing infauna, are coincident with transgressions. In Wignall's (1991) The way in which we discriminate higher taxa is a profound question for evolutionary theory.
Many key debates that have taken place in palaeobiology over the last twenty years have revolved around a void: the lack of a formal framework for the description of higher taxa. We find it difficult to isolate the differences between phyla, not least because they differ so greatly with respect to those features we consider at, say, the species level. It is easy to agree that there is something mollusc-like about all molluscs and something arthropod-like about all
arthropods, yet it is harder to decide just what this might be. Here we outline a set of features that can be discussed meaningfully at the level of the phylum, from which we deduct that homologies can take a nested structure consistent with taxonomic hierarchy. That is to say, such features will probably be present within every member of a phylum and also vary between phyla, while a feature that can discriminate between species will not be relevant between phyla. This theory of nested homologies not only provides a justification of character-weighting within cladistic analysis but also informs how the characters should be weighted. Consideration of phylum-level characters allows us to gain an insight into the development of higher taxa and principally, therefore, into the Cambrian Explosion.
Furthermore, the concept can be developed into a tool that will allow fossils of uncertain affinities to be finally affiliated. Not the least of these enigmatic fossil groups is the Ediacara biota of the late Neoproterozoic, so providing a window to view evolutionary events in the critical period before the Cambrian. A well-preserved and diverse calcareous nannofossil assemblage was recovered from a 147 m section of hemipelagic clay, from which we present a ~5kyr-resolution record of relative abundance and diversity through the Eocene-Oligocene boundary. A series of extinctions and a decline in diversity are recorded suggesting significant environmental instability through this period. Future work will combine this data with high-resolution stable isotope records and foraminiferal bioevents to further constrain climatic and oceanographic change. Puzzle tree, which is native to southern Argentina and Chile, and these fossils thus provide important links in the biogeographic and evolutionary history of this genus.
Calcareous nannoplankton dynamics through the

A new Eocene conifer flora from Seymour Island, Antarctica
The recently developed Neutron Tomography technique has provided a unique opportunity to study these fossils in their original three-dimensional arrangement without destroying the specimens. This technique has never before been used on fossils of this type, and allows computer-generated reconstructions of the conifer fossils to be made.
The fine detail that is visible in this exceptionally well-preserved conifer flora will provide new information and lead to a better understanding of the vegetation of Antarctica during the Eocene -the last global greenhouse period. Data collected from the fossil material can be used to infer palaeoclimate and palaeoenvironment in the Antarctic Peninsula region, and also has important implications for the evolution and biogeography of the ancient Araucariaceae conifer family, and for the palaeogeography of West Antarctica in the early Tertiary. Whilst analysis of morphological trends within these elements remains informative, consideration of the entire skeletal apparatus allows testing of additional hypotheses regarding the nature of variation within the skeleton, including functional aspects of the apparatus, ontogenetic changes, and the correct identification of element homology. The latter is of particular importance as it is fundamental to phylogenetic reconstruction. Homology has traditionally been recognized exclusively through qualitative description of the morphology of disarticulated elements; yet hypotheses of homology based on articulated skeletons may contradict those derived from the morphology of isolated elements alone. Determining whether element morphology is an accurate guide to element position will produce more reliable primary hypotheses of homology, increasing the robustness of phylogenies;
Morphometric analysis of the conodont skeleton: a new multi-element approach
interpretations of evolutionary processes, such as heterochrony, can then be made more confidently. The Eramosa fossil lagerstätte from Ontario, Canada, preserves hundreds of articulated skeletons and isolated elements, so providing a unique opportunity to utilise morphometric analysis to examine the pattern of element covariation within the conodont apparatus.
Tooth microwear as a tool for investigating trophic ecology of fossil fishes: reconstruction of niche differentiation in extinct groups. 
What lies beneath: internal bracing in a new plesiosaur skull from the Early
Jurassic of England. The type material of the ferocious Jurassic marine predator Rhomaleosaurus has a long and convoluted history, but it is now in storage in the National Museum of Ireland (Natural History). This complete skeleton (R cramptoni) is of vital importance in resolving the taxonomy and understanding the evolution of plesiosaurs, particularly the typically shortnecked 'pliosaurs'. However, the current state of the type material is poor and parts of the specimen as mounted are erroneous. The specimen is now in the process of being cleaned, prepared and described. Two additional rhomaleosaurid specimens tentatively listed in the museum records as Eurycleidus arcuatus and Rhomaleosaurus megacephalus (=E. arcuatus?) are also being treated and described, with the latter appearing to represent a new species.
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Finally these species will be applied to phylogenetic analyses to secure a sound systematic basis for the future development of plesiosaur palaeontology.
Upper limits on the mass of land animals estimated through the articular area of limb-bone cartilage. Far greater congruence with stratigraphy is present than in previous phylogenetic hypotheses, suggesting that the early ornithischian record may be better than generally believed. New time-constraints are placed on evolutionary events. For example, previous hypotheses require a Late Triassic date for the Ornithopoda-Marginocephalia split; this phylogeny predicts a Mid-Late Jurassic date for the same event, obviating the need for an extensive marginocephalian ghost-range. This analysis highlights both the necessity of rigorously testing the ornithischian tree, and the areas in which efforts should be concentrated. The majority of studied specimens belong to the Santana assemblage (northern basin) and previous work has proposed that preservation occurred by phosphatisation, in a sub oxic and low pH environment (Martill 1988) . In this study the taphonomic history of an elopomorph fish from the coeval but distinct Jardim assemblage (eastern basin) has been elucidated.
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Histological analysis shows good preservation of bone and scales, although no soft tissue is present. FTIR spectroscopy indicates the preservation of bones and scales occurred through calcification, resulting in an increase in Ca/P ratios, an increase in carbonate content, and an increase in crystallinity. Chemical alteration occurred by ion exchange: carbonate substituted phosphate in the apatite structure (B-type substitution). Normalised REE patterns indicate the microenvironment around the carcass was reducing and alkaline, allowing carbonate saturation.
The difference in geochemical taphofacies between the Jardim and Santana assemblages may be related to 'local' factors most likely differences in water depth and oxygenation of bottom waters.
